Online group-buying is a rapidly emerging e-commerce mechanism in china. The 
Introduction
E-commerce is an emerging market which has been paid great attention to by not only consumers but scholars. Specifically, online group-buying is a novel variation of e-commerce occurred in China. Great deals of group-buying websites compete severely in China. Some of them stay attractive to millions of consumers, such as Lashou wang, Mei tuan, Shuang tuan, and Wowo tuan. Currently there exists hundreds of group buying websites as the well as group buying institutes in this burning marketplace. Consistent with many classical business mechanisms, different website manages differently from each other in this original and efficient group buying mechanism. Analyst proposed that many companies adopt the group-buying method to promote new products or just execute a promotion to attract customers in the operational business stage of B2B or B2C.
Group buying functions in the way that an item should be bought in a certain dollar amount or a minimum quantity; otherwise, the deal will be canceled. Since typical individuals neither need multiples of one item nor have enough resources to buy in bulk, group-buying allows consumers to invite others to purchase in bulk jointly. Therefore a deep consideration should be placed on the group-buying website services essentially and sufficient attentions should be paid to the evaluation of group-buying website instantly.
Generally speaking, a reliable and effective evaluation requires the decision maker to analyze a large amount of data as well as consider many dimensions of the model, while the evaluation of group-buying website is a multiple-criteria decision making (MCDM) issue with many quantitative and qualitative attributes. The aim of this article is to apply a combined entropy weight and TOPSIS method to evaluate website value in group-buying platforms. Consequently consumers can find an excellent website conveniently from an enormous number of shopping sites from the empirical study proceed by us and website managers can also promote a valid group-buying performance by the strategy put forward in this investigation. Moreover, a case study is presented as a supplement to make our approach more understandable.
Literature overview
With the prevalence of updated web technology, abundant information about products is provided and a positive relationship with customers is constructed by providing more satisfying shopping experiences. It has been approved as a critical factor for successful website tailing mechanisms, especially with the recent trend toward multi-channel retailing [1] . Increasingly traditional off-line stores have adopted group-buying method as a competitive retailing strategy.
Drawing from previous literature, some scholars who specialize in retail channels have begun to focus on overall service attributes available on retail websites [2] [3] [4] [5] . Others assert effective customer support and service are more important than product offering or low prices in attracting customers to shop online and researchers have also found that providing high service quality would increase a firm's overall profitability [6, 7] .
Regarding with evaluation on online buying website, Agarwa used a heuristic evaluation procedure to appraise the effectiveness of a site [8] . Sutcliffe raised a three-phase model for website evaluation [9] . Avouris developed the techniques for usability evaluation of a website [10] . Palmer emphasized the website usability, design, and performance metrics on its performance, web navigation, download delay, interactive response and information [11] . The website evaluation method proposed by Olsina and Godoy is considered as one of the main approaches, among which we can find: functionality (global search, navigability and content relevancy), usability (sitemap, addresses directory), efficiency (accessibility), and site reliability [12] . Bennett and Oliver took a bottom-up method firstly by constructing website evaluation criteria based on different sources, displaying that 71 informational quality indicators and 67 website quality indicators can be used to assess the quality of Internet information sources [13] . Simultaneously, Borges started from Nielsen's heuristic guidelines and adopted user testing of redesigning guidelines to evaluate commercial websites [14] . Based on prior studies, we conclude that technical factors, information quality, and visual appearance are introduced into the IS-approach studies. The marketing-approach framework evaluates a website by online transaction or order status tracking, information quality, and advertising/persuasion. Further combined-approach studies emphasize the degree of significance integrating IS factors with marketing ones in the framework and its index are consisted of three dimensions: ease of use, information quality, and responsiveness [15] .
Hence, this paper design the group-buying website evaluation index system from the latest literatures including ease of use, security, information quality, commercial index, and responsiveness.
Methodology
Group-buying website evaluation is a procedure aiming to find the best option among a set of feasible alternatives. In this section, a comprehensive approach is raised. Firstly, section A describes the TOPSIS method, which was depicted as an effective method to solve multiple criteria decision making issues [16] . Then the issue of the determination of evaluation criteria weights will be solved in section B. Section C depicts the steps of the proposed algorithm for group-buying website evaluation.
Conceptual mode of TPOSIS combined with entropy weight
Group-buying website evaluation can be viewed as a multi-criteria decision making (MCDM) issue which with m alternatives and n criteria expressed in matrix format as follows: Since each evaluation index in matrix D has different dimension, following method is applied in our study to normalize the variables in order to facilitate the comparison:
Consequently, a normalized decision matrix which represents the relative performance of the alternatives is defined ut infra:
Entropy Weights of Evaluation Criteria
As each evaluation criterion is not of equal importance, we ought to define the relative importance of each criterion. There are many devices to calculate weights such as the weighted evaluation technique, the WLS method, the entropy method, the AHP method, FAHP method and so forth. In this article, the entropy method is applied to derive the weights of the evaluation criteria.
Entropy, in information theory, is a criterion for the amount of uncertainty [17] , represented by a discreet probability distribution. The amount of decision information contained in (3), and emitted from each criterion j C can be measured by the entropy value j e as
The degree of diversity of the information contained by each criterion can be calculated as:
Thus, the objective weight for each criterion is given by
The normalized weighted matrix is exhibited by: 

Generally, evaluation criteria can be classified into two types: benefit and cost. Benefit criterion means that a larger value is more valuable and vice versa.
Evaluation of Group-buying website
In this part, entropy weight and TOPSIS method are combined for ranking and selecting from alternatives. The method for order preference by similarity to ideal solution (TOPSIS) proposed by Yoon and Hwang [18] is a famous method for classical MCDM. This technique is on the base of the positive ideal solution (PIS) and negative ideal solution (NIS). The PIS is a solution that maximizes the benefit criteria and minimizes the cost criteria whereas the NIS maximizes the cost criteria and minimizes the benefit criteria. The basic principle of TOPSIS is that the chosen alternative should have the shortest distance from the PIS and the farthest distance from the NIS.
TOPSIS is rational and comprehensible, and it is simple to be carried out. But the effects of weighting in the classical TOPSIS are doubled and the resultant Euclidean distances are not weighted at all [19] [20] [21] . This paper uses the weighted Euclidean distances represent the weighted decision matrix required by TOPSIS in the process.
The paper proposed a promoted TOPSIS method consists of the following steps:
Step Step 2: Collect the data of decision matrix, as D in (1), and calculate the normalized decision matrix, as Y in (3) according to (2).
Step 3: Get the weights of criteria using (4) to (6).
Step J are the set of benefit criteria and cost criteria respectively.
Step 
Step 6: Calculate the relative closeness of each alternative to the ideal solution [22] . The relative closeness of the alternative i W with respect to
Step 7: If there are criteria and sub-criteria, we should calculate as follows to get the last relative closeness value.
Step 8: Rank the alternatives according to the relative closeness to the PIS. The best alternative is the one with the greatest relative closeness to the PIS.
Case Study

The process of TOPSIS
In this section, we present a case to make our approach more intelligible. First, we arrange an evaluation committee consisting of e-commerce experts, experienced group-buying online consumers.
Figure 1. Hierarchy of criteria for group-buying website evaluation
Initially, the overall goal of the decision, evaluating the best group-buying websites, is presented in the top level of the hierarchy. The second level consists of five major criteria that are identified to achieve the overall goal. The sub-criteria of five major criteria in second level are contained in the third level. The abbreviations for the criteria and sub-criteria are given in Table 2 . The fourth level of the hierarchy represents the alternative group-buying websites.
Additionally we also assume a case with three representative group-buying online websites to ensure the comprehensibility of our approach. The first web (W1) has a relative advantage in ease of use and security. The second web (W2) has relative superiorities in information quality and commercial indexes. The third web (W3) has predominance in responsiveness. The evaluation is carried out by using Fuzzy AHP based on the above assumption.
After the establishment of structural hierarchy participants, the scores of all elements at each level in hierarchy are demonstrated in Table 2 . The structure of hierarchy indicates that an element of a higher level embraces several sub-elements, just as both the overall goal embodies several criteria and criteria in a higher level contains several sub-criteria. The preferences are quantified by using a nine-point scale, besides the meaning of each scale measurement is interpreted in Table one . Step 1: Obtain a normalized matrix. Firstly, take D1 as an example to evaluate indicators. We weight the scores of the criteria in level 2. According to the value of Table 2 and (2), (3), we obtain a normalized matrix as: 
0.1404 0.1700 0.1535 0.1817
Step 5: Reckon the closeness. Calculate the relative closeness of each alternative to the ideal solution according to (15) :
Step 6: Calculate all of the criteria. Available values are attained from the produces manufactured in the preceding paragraphs and they are demonstrated in the Table 4 and Table 5 . Table 4 . The weighted Euclidean distances The case we presented here contains two-level indices. The bottom level criteria's closeness can be gained directly. When it comes to the top-level criteria, closeness is determined by both the bottom-level closeness and the respective index's weight based on (17).
The process of FAHP
According to the formula (17), we have calculated j C from the TOPSIS procedure above.
Now the vector value W should be obtained by the means of fuzzy analytic hierarchy process. Hence the method of FAHP will be introduced briefly in the following paragraphs.
Like AHP, FAHP also requires to decompose a complex decision into a hierarchy with an overall goal, criteria, sub-criteria and alternatives. FAHP calculation process can be divided into four steps after the establishment of structural hierarchy.
Step 1: Construct original fuzzy comparison matrix. Triangular fuzzy numbers are used to indicate the relative weight of each pair of elements in the same level. Through pair-wise comparison, the fuzzy judgment matrix A is constructed, where the entry a ij is a triangular fuzzy number (l ij , m ij , u ij ).
Step 2: Calculating synthetic weight to obtain synthetic matrix. Assume that there are n k elements in level k, which are sub-elements of an element in the immediately higher level k-1 and there are T experts take part in the evaluation on criteria, ( , , ), 
( )
A synthetic matrix of relative rankings for all elements in level k could be obtained through the formulae. Then, the synthetic weight of each one is figured by the formula:
Step 3: Rating in a single level. In this step, participants begin with computing ( ) ,, 1 ,2 , , , 
where k i A refers to the i th element in level k. Weight vector 1 2 ( , , , )
Step 4: Calculating global weights of final alternatives. Firstly assume
Then suppose the global weight vector of level k-1 is
Finally the global weight vector of level k calculated by the formula:
Hence the global weights of final alternatives will be obtained by computing the variables from top to bottom level. Via the technique of Fuzzy AHP, the global weight vector of the final alternatives is exhibited as follows: By the principle of TOPSIS mentioned above, the closeness of the three group buying websites is different according to the last step. Furthermore it is depicted clearly in the matrix that the closeness of W3 is the highest, which is 0.5705. Therefore the best alternative for group-buying website is Web 3.
Conclusion
An efficient model integrated by TPOSIS, entropy weight approach and Fuzzy AHP is proposed by us to evaluate the group-buying website. We also adopt a case to demonstrate explicitly how the model helps to solve such issues. Several alternatives are considered and evaluated in terms of many different criteria in a group buying website evaluation problem depending on a large set of subjective and ambiguous data. Hence an effective evaluation approach is essential to improve the decision quality. In this study, a scientific framework is presented to assess group buying website and fuzzy numbers are used to express linguistic variables which stand for the subjective judgments of evaluators. Eventually fuzzy multiple criteria decision-making approach is introduced to synthesize the group decision. TOPSIS extended to a fuzzy environment is utilized to determine overall performance value and rank of the websites.
The consequent shows that TPOSIS combined with entropy weight approach is characterized by the trait of flexibility and can be applied to evaluate or choose a group-buying website. What's more, the final relative closeness value of each alternative at the last level of the hierarchy provides a suggested best option that the W3 is the most optimal group-buying website. All in all, the approach we proposed could facilitate decision making extensively. Future studies can consider above factors jointly when evaluating group buying website service.
